Two-dimensional DNA gel electrophoresis as a method for analysis of eukaryotic genome structure: evaluation using Tetrahymena thermophila DNA.
There is growing interest in mapping and analyzing complete eukaryotic genomes. Yee and Inouye (in Experimental Manipulation of Gene Expression, pp. 279-290, Academic Press, New York) demonstrated that bacterial chromosomes can be resolved into interpretable patterns of DNA fragments by means of restriction enzyme digestion and electrophoresis in two dimensions. We have begun to explore applications of this procedure to analysis of eukaryotic genomes, which are far more complex. Tetrahymena thermophila was selected as a model organism because its genome is small, roughly equivalent to that of a single human chromosome. In addition, each Tetrahymena cell contains two nuclei which differ in sequence composition and methylation. Our results demonstrate that the Tetrahymena genome can be resolved into complex patterns of fragments in two dimensions. Hybridization to Southern blots of these gels with a multiply repeated sequence probe yielded analyzable patterns of a subset of the genome. The blots reveal alterations in genome structure due to methylation and rearrangement. Future extensions of the method are discussed.